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NOTES ON NORTH AMERICAN SPHAGNUM. VI 

A. LEROY ANDREWS 

The Group Cuspidata Lindberg 
The group-name Cuspidata was first used by Lindberg', though in an en- 

tirely unnatural sense. It was more naturally defined by Schliephacke2 and 
has with the segregation of additional species and the fusion of Schliephacke's 
Mollusca (consisting of a single species) maintained itself to the present. The 
only changes I would make consist in the addition of the Subsecunda which are 
clearly derivative and not sharply separated and also of Sericea and Mucronata 
(the last not American). A character of the group based upon the resorption 
of membrane in stem-leaves and perichaetial leaves has already been noted. 
The one more commonly used is based upon the chlorophyll cells of the branch- 
leaves, which have normally a broader or exclusive exposure on the outer surface 
of the leaf, the opposite being the case in Acutifolia. This feature is not, how- 
ever, of absolute diagnostic value, as we shall see. The cortical cells of the stem 
are as a rule less clearly set off than in other groups and the pores of the leaf- 
cells commonly reduced to something like a minimum, though certain species 
have evolved a more extensive pore-system, the pores being then frequently 
distinctive in number, size, shape and position, so that they have played a con- 
siderable role in the segregation of species. The stem-leaves average small 
and have a more or less distinctive appearance characteristic of the group. The 
branch-leaves vary much in size in the same species; they are often somewhat 
falcate-subsecund, in some cases undulate and with recurved tips; the pigmen- 
tation, if present, is always brown. With the exception of one species standing 
at the head of the group they are all dioicous, though they may occasionally be 
found fruiting, even abundantly. The group is characteristically boreal, but 
has in some of its forms achieved a more general, even cosmopolitan distribution 
and evidently through these developed a few distinctive non-boreal forms. 

13. Sphagnum Lindbergii Schimper, 1858. Schimper's good description and 
plate of this species doubtless account in some degree for the fact that it presents 
no questions of priority or synonymy. It is, moreover, a quite distinct form 
and occupies an isolated position in its group, as did S. Angstr6mii in the pre- 
ceding one. It is immediately distinguishable from all other Cuspidata by the 
remarkably lacerate, fairly large stem-leaves, while it can be separated without 
difficulty from species with lacerate stem-leaves belonging to other groups by 

I Torfmossornas byggnad in Ofvers. kg!. Vet. Akad. F6rhandl. Stockholm, XIX, 134f. 1862. 
2 Beitrige zur Kenntniss der Spha-aa 413. 1865. 
The November number of THE BRYOLOGIST was published November 24, 1914- 
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the chlorophyll cells of its branch-leaves. These will usually be found exposed 
only on the outer surface, although Schimper's original figure1 shows something 
approaching an equal exposure on both surfaces, and the species does, in fact, 
show considerable variation in this particular, as do some others. Leaf-pores 
are not numerous nor large and are mostly confined to the ends of the cells, the 
most typical condition of the group, whose hyaline leaf-cells are always par- 
ticularly long and narrow. Some plants show a remarkable development of 

pseudopores, particularly on the outer surface of the branch-leaves, but in others 
they are almost or entirely lacking. The leaves vary a great deal in size, also 
in apparent disposition on the branch, being sometimes clearly in five ranks, at 
others subsecund, etc., so that the plants may have a very different aspect as 
found in different localities, though a similarity of usually pronounced brown 

pigmentation combined with the characteristic habitat soon serve to render it 

recognizable. If there is any doubt, one can tear the branches from the stem 
and make out the lacerate stem-leaves with a hand-lens. The cortical cells of 
the stem are more distinctly set off with large cells and thin walls than in a num- 
ber of species following, but may be collapsed or even eroded or resorbed, so 
that it is best to section well up toward the capitulum, a caution applying more 
or less to any species. The species is, as already suggested, the only one of the 
group known to be monoicous and often fruits abundantly. As early as the 

original description it was noted that its branches bearing antheridia may be 

pendent as well as spreading. This point is not of the greatest importance, 
however, as there is no sharp difference between the two. There are weaker 
and stronger spreading branches and weaker and stronger pendent ones, spread- 
ing ones that are pretty nearly pendent and pendent ones that are nearly spread- 
ing. Antheridia will not be found on the weakest branches of S. Lindbergii any 
more than on those of other species. The sterile prolongation of the branch 
beyond the antheridial catkin is weak, drooping, and clothed with leaves sug- 
gesting those of the weaker pendent branches. The perichaetial leaves show 
two kinds of cells only in their upper part and their apex is somewhat lacerate 
like that of the stem-leaves. 

The plant is one of the far north and seems to flourish for example in Green- 
land, Labrador, and Alaska. Its stations in the United States are quite isolated 
and appear to be limited to two, the one on Mt. Whiteface of the Adirondacks 
of New York, where it was discovered (fruiting!) by Peck,2 the other on Mt. 
Monroe of the White Mountains of New Hampshire, where it was collected by 
Faxon and distributed in the Eaton and Faxon exsiccata as nos. 82 and 83. A 

specimen in the Sullivant herbarium, which, according to label, came from the 
Austin herbarium and was collected on the slopes of the White Mountains of 
New Hampshire, appears to indicate a discovery of the White Mountain locality 
prior to that of Faxon, though the station is not mentioned by Lesquereux and 

James. It is remarkable that it has not been found on Mt. Katahdin in Maine. 
It might perhaps be sought also on the higher mountains of Washington or Mon- 

1 Versuch einer Entwickelungsgeschichte der Torfmoose, pl. XXVII, fig. 1. 1858. 
2 Cf. Lesquereux and James, Manual 15. 1884. 
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tana. In Europe and Asia it shows similar northern tendencies, occurring, 
however, in high mountain stations southward to the Alps. In Norway I have 
seen it on wet rocky mountain sides well up toward the tree-line or above it. 

14. Sphagnum riparium Angstr6m, 1864. The record of this species is less 
clear than that of the one preceding, as it has, on the one hand, acquired a couple 
of European synonyms: S. speciosum (Russow) Klinggtriff, 1872, and S. specta- 
bile Schimper, 1876; while, on the other, many European bryologists have refused 
to accord it specific recognition, treating it usually as a variety of S. recurvum. 
It seems now, however, to be generally recognized and well defined, except that 

Limpricht as late as 19o011 insisted upon a division into S. riparium and S. 

speciosum on the basis of a difference in the cortical cells of the stem together with 
one or two other characters. Against this procedure Warnstorf2 took a vigorous 
stand, nor has it appealed to other botanists. The plant is quite distinct from 
the preceding in a number of characters, many of which have already been re- 
ferred to: it normally lacks brown pigmentation; the branch-leaves when dry 
show strongly recurved tips, these tips when examined under the microscope 
displaying regularly a suppression of the empty hyaline cells in favor of uniform 
narrow cells with pitted walls; the pores in the side-regions differ de- 
cidedly, as will be described directly; the stem-leaves do not show extensive 
laceration, but have the membrane of the hyaline cells resorbed mostly on the 
inner surface, except as a resorption on the outer surface also in a limited middle 

apical part leaves the leaf with a characteristic longitudinal rent running inward 
some distance from the apex; most striking of all is a complete difference in 
stem-section, the present species showing cortical cells so similar to those next 
within that the cortex is usually spoken of as undifferentiated. This assimilation 
of cells is, be it said, a mutual one,,in that not only are the cortical cells much 
longer, narrower and with thicker walls than usual, but the cells next within 
appear of greater diameter than usual, and, at any rate, do not have the very thick 
pigmented walls found in S. Lindbergii and in many other species. In this ap- 
parent homogeneity of stem-cells in S. riparium and the species most closely 
related to it I see no necessary reason to assume a primitive condition for Sphag- 
num, but rather the contrary. S. riparium is anyhow not very closely related to 
S. Lindbergii and it is rather from S. recurvum, which has the same condition 
of stem-cortex, that its distinction presents difficulties. These are not, however, 
great. Even where the two are growing together, a rare case represented in 
Eaton and Faxon's exsiccata no. 84, which, in the two sets now accessible to me, 
shows a good deal of S. recurvumn and much less S. riparium, the plants of the 
two species can in the dry state be distinguished at once by the naked eye. The 
branch-leaves of S. riparium give the branches a characteristic turgescent effect, 
while the tips of the leaves appear very small by contrast and are simply strongly 
recurved without the leaf being undulate. In S. recurvum, on the other hand, 
the leaves are strikingly undulate except in the small-leaved variety which could 
hardly be confounded with S. riparium. If the leaves are examined individually 

1 Rabenhorst, Kryptogamenflora, IV, 3 62Iff. 
2 Kryptogamenflora der Mark Brandenburg, I, 362f. 1903. 
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under the microscope one will see directly the reason for the different macroscopic 
appearance, in that those of S. riparium present a very concave enlarged basal 
part with relatively small, narrow, sharp-pointed tip in which the hyaline cells 
are suppressed, while in S. recurvum the leaves are quite lanceolate with undif- 
ferentiated tip. Even the pores show a decided difference, particularly in the 
middle and lower side-regions, where the hyaline cells in S. riparium have numer- 
ous pores much as in S. teres and S. squarrosum, this with other points of simi- 
larity suggesting a convergence of the two series Squarrosa and Cuspidata in the 
species S. teres and S. riparium. The stem-leaves show further a perfectly clear 
difference in that those of S. riparium are considerably larger than those of S. 
recurvum (averaging about 1.6 X I.2 mm. as compared with I X .8 mm.), and 
the characteristic rent of the former is entirely lacking in the latter. The two 
species do not in any way intergrade with each other so far as I know, though 
the next species, S. obtusum, is quite intermediate between them. The perichaetial 
leaves of S. riparium differ from those of all the species hitherto discussed in 
being made up entirely of homogeneous narrow cells with pitted walls; the cap- 
sule is relatively small as compared with the customary robustness of the plant. 

The species is perhaps rather more a swamp plant than S. Lindbergii, but 
is similarly one of the far north. It is not uncommon in Greenland, Labrador, 
and Alaska and might be looked for almost anywhere in British America; in the 
United States it has not been found elsewhere than in the White Mountains of 
New Hampshire, where Faxon collected it. (Nos. 86 and 87 of the Eaton and 
Faxon exsiccata are from Crawfords.) It is, however, not impossible that it 
may be found elsewhere in the northern tier of states. In Europe it extends 
southward to the Alps and it is reported from several stations in northern Asia.x 

15. Sphagnum obtusum Warnstorf, I877. This species first recognized 
(though not at that time well described or clearly understood) by Warnstorf 
has become fairly well established, but its detection still presents difficulties. Its 
outward appearance is much that of S. recurvum, from which I would not under- 
take to distinguish it in the field. In the course of microscopic examination 
one may be. led to suspect its identity by the lack of the rather large round pores 
usually found on the inner surface of the branch-leaves of S. recurvum. The 
conclusive test which we owe to Limpricht2 involves the use of a stain. Since 
Russow the staining of Sphagnum for the demonstration of the leaf-pores has 
been rather insisted upon. As a rule I do not regard it as necessary and think 
that most pores can be made out as well if not better without it, though it may 
at times be of advantage as a check upon results. I have used for the purpose 
the stock laboratory solution of methylene blue in preference to the violet stain 

generally employed for Sphagnum. For the certain detection of S. obtusum the 
use of some stain appears indispensable. So stained the branch-leaves under 

high magnification show small round white spots on the membrane of certain 
of the hyaline cells, which I have referred to3 as "membrane-thinnings" because 

1 Cf. Jensen, Musci Asiae borealis, III, I4f. I909. 
2Rabenhorst Kryptogamenflora, IV, I, 132. 1885, Cf. also Russow, Sphagnologische 

Studien, 103. 18Ig. 
3 North American Flora, XV, I5. 1913. 
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of a difficulty in persuading myself that they were actual perforations, but 
Limpricht, Russow and Warnstorf are doubtless right in calling them indistinctly 
defined pores. These are entirely lacking in S. recurvum and bring the present 
species rather into relation with S. riparium, whose pores similarly appear 
in full detail only when the leaf is stained. Both species show the greatest 
pore-development in the middle side-regions; from here the pores extend 
over a greater or less part of the leaf's surface. S. riparium tends to show 
on the outer surface several pores in the upper part of the cell, sometimes merg- 
ing to form a large elongated gap; on the inner surface the pores are numerous 
and rather large, particularly in the cells toward the edge of the leaf where they 
occur in rows along the commissures. In S. obtusum the pores are much smaller 
and generally less numerous, though they are subject to great variation in num- 
ber and distribution and even in size; those on the inner surface are most dif- 
ficult to make out. The specific rank of the plant seems indubitable: it lies 
quite midway between S. riparium and S. recurvum, but intergrades with neither, 
so far as my (limited) experience goes. 

Although widely spread in Europe and reported from a number of localities 
in Siberia,' it seems as yet to be a decided rarity in North America. Macoun 
was able to report it from Algonquin Park in Ontario,2 but of the scant specimen 
none remained behind in Ottawa, so that I am unable to confirm the identifica- 
tion. While examining the Greenland specimens of Sphagnum in the herbarium 
of Jensen at Hvalsi6 in Denmark in the summer of 1910, I noted a specimen col- 
lected by Berggren at Tessiursak in 1870 labeled S. laricinunt3 which Herr 
Jensen and myself made out to be S. obtusum. I have since seen specimens from 
the same collection of Berggren in the herbaria of the museums of Stockholm 
and Copenhagen and note that H. Lindberg had already referred it to S. obtusum,4 
along with another specimen collected by Berggren at Jacobshavn called S. re- 
curvum. It is well to the northward then that this species may be looked for, 
but from its European distribution there is no reason to suppose that it should 
not occur at least as far southward as S. riparium. 

To recur for a moment to Inophloea, I can record the finding of S. erythro- 
calyx in New Jersey in the summer of 1913. It was growing in quantity in the 
wet sand cleared of Chamaecyparis at the north side of Cedar Creek (Ocean 
County) where crossed by the automobile road near its mouth. This is the 
most northerly station for the species, unless Austin's station was at Manchester 
(Lakehurst), as is probable. It occurred in various forms from well-developed 
plants to stunted fruiting ones and was so distinctive in general appearance that 
its identity was immediately suspected. I noted plants of the same species 
mixed with another species collected on the shore of the same stream where 

I Cf. Jensen, Musci Asiae borealis, III, I5. 19go. Arnell, Zur Moosflora des Lena-Tales, 
25f. 1913. 

2 Catalogue of Canadian Plants, VII, 183. 1902. 
3 That is S. laricinum in the sense of Angstr6m (=.S. Jensenii H. Lindberg), not in the original 

sense of Spruce. 

4 H. Lindberg, Bidrag till Sphagnum Cuspidatum-gruppen 19. 1899. 
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crossed by the Jersey Central railway further up. In this connection it may be 
of interest to note that the occurrence of Sphagnum species in New Jersey is 

likely to be fairly uniform along a given water-course, varying only insofar that 
some species require still water in the form of a natural or artificial pond; but it 
is entirely impossible to predict what will occur along a different water-course. 
In several days of the summer of 1913, with headquarters at Island Heights, I 
sectioned all of the water-courses from Toms River to Oyster Creek south of the 
three branches of Forked River, many of them at two and one at three points, 
which, added to the work in the same locality in the summer of 19II, brought 
out the above-mentioned facts in a striking way. These facts seem to show the 

difficulty of the conveyance of Sphagnum spores (many of the New Jersey spe- 
cies fruit there rarely if at all) across the stretches of dry pine-barrens, and thereby 
only increase one's wonder as to how such a remarkable number of species or- 

iginally "got there" and what determined their present inexplicable irregularity 
of distribution. In the pond on the North Branch of Forked River by the 
Forked River railroad station S. portoricense was well established, but entirely 
without the companions, S. Pylaesii and S. cyclophyllunm, in its station at Toms 
River. 

ITHACA, N. Y. 

REVISED LIST OF HEPATICS COLLECTED IN AND NEAR WORCES- 
TER, MASSACHUSETTS 

HELEN E. GREENWOOD 

A preliminary list of Hepatics collected within the limits of Worcester, 
Massachusetts, by Miss Helen E. Greenwood, was printed in the January BRY- 

OLOGIST for I9Io. Since that time the collector, having gone farther afield, has 
increased the number of specimens sufficiently to make it seem worth while to 

print a revised list. As before, all the Hepatics listed below have been col- 
lected by Miss Greenwood, either in Worcester or in the nearby towns. The 
accompanying notes indicate whether the plants occur in large or small numbers. 

Comparison with the former list will show that Cephalozia serriflora, which 

appeared before, has been withdrawn, not only because it has not been found a 
second time, but also because there has arisen some doubt as to the correct 

naming of the specimen in the first place. For a time it seemed certain that 

Cephalozia lacinulata and Cephalozia macrantha might find a permanent place 
on the list, one authority being sure that an authentic specimen of each had 
been found; but lack of agreement among those consulted makes it undesirable 
to include these in the main list at present. Of the 62 different species listed 
below there are only four that can lay any claim to rarity or distinction of any 
kind. Of these, Nardia Geoscyphus at the time it was sent into the Society 
Herbarium, had been collected only three times previously in the United States, 
thus making Worcester the fourth station. 

Jungermannia pumila, Mylia anomala, and Cephalozia fluitans were new 
additions to the Massachusetts list. 
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